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REMARKS 

This is responsive to the Office Action mailed February 1, 2006. 

Claim 1 has been amended to recite a particular method of preparation of the 
composition, namely by grinding the composition in the form of powder comprising an organic 
acid salt and a base drug salt to make a mean diameter of the organic acid salt 0.1-100 jam. 

Support for this amendment is found in the specification at page 19, lines 3-9 and 
Example 1 1 . No new matter has been added. 

Rejections Under 35 U.S.C. § 102 

The Examiner rejected claims 1, 3-6, and 13-19 under 35 U.S.C. § 102(a) as being 
anticipated by JP 10045570, under 35 U.S.C. § 102(b) as being anticipated by JP 08-157365, and 
under 35 U.S.C. § 102(e) as being anticipated by U.S. 5,866,157. The claims were rejected as 
anticipated by three separate references. Because the issues are the same with respect to each of 
these references, Applicant respectfully traverses all three of the rejections with the following 
argument. 

Applicant has amended claim 1 to recite a particular method of preparing the composition 
used in the percutaneous absorption adhesive preparation. None of the cited references teach the 
use of such a method, nor would the method be inherent in the teachings of the cited references. 

Further, the cited references omit an element of the claimed invention. None of the cited 
references indicate that a mean diameter of the organic acid, as is recited in claim 1 . The 
Examiner has admitted this in making rejections of the claims under 35 USC 103, explicitly 
admitting that the references do not teach this element of the claimed invention. 
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Accordingly, in view of the added claim limitation and the failure of the cited prior art to 
teach (explicitly or inherently) the claimed mean diameter of the organic acid, Applicant 
respectfully requests reconsideration and withdrawal of the rejection of the claims as anticipated 
under 35 USC 102. 

Rejections Under 35 ILS.C. § 103 

1. The Examiner rejected claims 1, 3-6, and 13-19 under 35 U.S.C. § 103(a) as being 
unpatentable over JP 10-045570, or JP 08-157365, or US 5,866,157. Applicant respectfully 
request reconsideration of the rejection in view of the amendment to claim 1 and the following 
argument. 

In the present invention, Applicant first found that an organic acid salt with a particular 
particle size (0.1-100 |im) more effectively contributes to ion-pair formation with a base drug 
salt, and that the skin permeability of the base drug salt can be improved by means of said ion- 
pair. 

The Examiner stated in the Office Action in several places that "[i]f the composition is 
produced by the dissolving method, the particle size is not important because the particle of any 
size will dissolve and form ion-pairs with the drug forming new complex particles. If the 
composition is produced by the hot-melting method, the particles size is not important because 
the particle of any size will melt and form ion-pairs with the drug forming new complex 
amorphous lump" (see, e.g., page 9, lines 5-10). The Examiner's statements are consistent with 
what would be expected. However, the results that were obtained were unexpected. Applicant 
wishes to further explain the invention to enable the Examiner to sufficiently understand the 
surprising features of the present invention that provide for non-obviousness over the cited prior 
art. 
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The surprising and entirely unexpected effects of the invention are clearly shown in Fig. 
3. This figure demonstrates that the mean diameter of the particles has surprising effects on the 
permeability of fentanyl citrate through hairless mouse skin. Although the particles were 
dissolved in solvent (toluene) regardless of the particle size as the Examiner mentioned above 
[i.e., 10 urn or smaller (Example 1 1), 43 \xm (Example 12), 91 ^m (Example 13), 139 jam 
(Comparative Example 8) and 535 (am (Comparative Example 9)], the permeabilities of the 
fentanyl citrate in Examples 11-13 surprisingly were significantly greater than those of 
Comparative Examples 8 and 9. This unexpected result is based on the particle size of sodium 
acetate, 

As the Examiner noted, in general, the smaller the particle is, the faster it can be 
dissolved in a solvent (page 8, lines 5-11; page 9, line 19 to page 10, line 3; and page 12, lines 3- 
9). However, it cannot be predicted even for a person skilled in the art that the permeability of 
the base drug salt in the present invention is largely influenced by the particle size of organic 
acid salts (e.g., sodium acetate) rather than those of base drug salts (e.g., fentanyl citrate). This 
can be illustrated by following facts: a complex (i.e., ion-pair) of an organic acid salt with a base 
drug salt can be well-dissolved in liquid paraffin and is never separated out, whereas base drug 
salts per se are not dissolved (see Example 2-A, Comp. Example 2- A, and Fig. 2 in EP 1 170 004 
Al , a copy of which is attached hereto). 

Further, the Examiner stated that the particle size is not important in the hot-melting 
method, but this statement is incorrect. Indeed, sodium acetate (m.p. 324°C; see the attached 
reference - ICSC: 0565), which is never heat-melted, e.g., under the temperature of 180 °C, 
cannot be expected to contribute to the permeability of the base drug salt whatsoever. On the 
other hand however, a complex (i.e., ion-pair) of an organic acid salt with a base drug salt largely 
contributes the permeability of the base drug salt, because this is never separated out in the 
course of heat-melting. 

Although the cited references, JP 10-045570, JP 08-157365 and U.S. 5,866,157, do not 
refer to the mean diameter of the organic acid whatsoever (as admitted by the Examiner), the 
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average particle size of commercially available sodium acetate is generally not less than about 
500 jam as described on page 7, lines 10-12 in the present specification. Further, in view of the 
fact that there is no description of grinding sodium acetate, etc. in the cited references, it should 
be understood that sodium acetate used therein has a mean diameter of 500 (am or more, which 
clearly differs from that of the present invention. 

Based on the knowledge of the skilled person, as reflected in the Examiner's statements 
with respect to the effect of solvents and hot melting on particles, one of ordinary skill in the art 
would not have been motivated to change the size of the particles at all. It cannot have been 
predicted by a person skilled in the art whatsoever that organic acid salts with a certain range of 
mean diameter can contribute the skin permeability of base drug salts, as Applicant has 
surprisingly demonstrated. This is an additional basis for non-obviousness of the claims over the 
cited prior art. 

In view of the foregoing, withdrawal of the rejections of the claims as unpatentable over 
JP 08-157365, JP 10-045570 or US patent 5,866,157 under 35 U.S.C. 103 is respectfully 
requested. 
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CONCLUSION 



In view of the foregoing amendments and remarks, this application should now be in 
condition for allowance. A notice to this effect is respectfully requested. If the Examiner 
believes, after this response, that the application is not in condition for allowance, the Examiner 
is requested to call the Applicant's attorney at the telephone number listed below. 

If this response is not considered timely filed and if a request for an extension of time is 
otherwise absent, Applicant hereby requests any necessary extension of time. If there is a fee 
occasioned by this response, including an extension fee, that is not covered by an enclosed 
check, please charge any deficiency to Deposit Account No. 23/2825. 



Respectfully submitted, 
Kurita, et al., Applicant 




/onn R. Van Amsterdam,, Reg. No. 40,212 
)Ho\f, Greenfield & Sacks, P.C. 
600 Atlantic Avenue 
Boston, Massachusetts 02210-2211 
Telephone: (617) 646-8000 
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Description 

Technical Field 

5 [0001] The present invention relates to preparations for percutaneous absorption containing a basic drug or salt, an 
organic acid or its salt and a liquid component having a solubility parameter ranging from 7 to 1 3 (cal/cm 3 ) 1/2 and have 
a very excellent skin permeability of the drug. 

Background Art 

10 

[0002] With regard to methods for administration of drugs, oral administration, rectal administration, percutaneous 
administration and intravenous administration have known. Among them, oral administration is widely used. In case 
of oral administration, however, administered drug has disadvantages to receive the first-pass effect after absorption 
and to show a temporally excessive over blood concentration after administration. Further, in oral administration, many 
15 adverse effects such as gastrointestinal trouble, vomiting sensation and anorexia have reported. In addition, in the 
recent aging society, numbers of patients with dysphagia are increased, and easily ingestible preparations are required 
from the clinical standpoint. 

[0003] As a result, development of preparations for percutaneous administration has positively promoted for the 
purpose of solving such disadvantages of oral administration and obtaining easily ingestible preparations for patients 

20 with safety and repeatedly, and such the improved preparations are launched in the market 

[0004] However, percutaneous absorbability of drug in such preparations for percutaneous absorption Is still insuf- 
ficient, in addition, since many drugs have low percutaneous absorbability, development of the preparations for per- 
cutaneous absorption is difficult and the objectives for absorption have not successful. Namely, since the normal skin 
has barrier function for protecting infiltration of foreign matters into the body, base ingredients used in the conventional 

25 preparations for percutaneous absorption can not reveal sufficient percutaneous absorption of the combined active 
ingredient. 

[0005] For that solution, a contrivance for increasing percutaneous absorption of drug through the stratum comeum 
of skin is required, and in general so called a promoter for percutaneous absorption is combined with the base ingre- 
dient. For example, a combination of absorption promoter of lower alkylamide such as dimethyl acetamide and ethyl 

so alcohol, isopropyl alcohol or isopropyl palmltate (US Patent 3,472,931); a combination of 2-pyrrolidone and proper oil 
or that of straight chain fatty acid and alcohol ester (US Patent 4,017,641); and a combination of lower alcohol and 
C7.20 alcohol, Cg.3o aliphatic cyclic hydrocarbon, C 19 . 2 e aliphatic carboxylic acid alcohol ester, C 10 -24 mono - or di-ether 
or C^.^ ketone and water (JP-A-61 -249934) have proposed. However, these conventional absorption promoters and 
the composition of absorption promoter are not sufficiently safe on the skin. Further, In case of the preparations for 

35 percutaneous absorption containing salt of basic drug, Its effect can not be expected. 

[0006] Examples of preparations for percutaneous administration such as a combination of drug and organic acid 
have reported. For example, tapes combining betamethasone valerate and organic acid in natural rubber adheslves 
(JP-B-63-45368), tapes combining steroid antiinflammatory agent and organic acid in acrylic adhesives (JP-B- 
7-47535), and cataplasms combining methyl salicylate as an active Ingredient, emulsifier, organic acid, plasticizer, 

40 adhesive resin and water In polymer of styrene-isoprene-styrene block copolymer (JP-B-3-31685) have proposed. 
Objectives of these organic acids are, however, improvement of stability, improvement of solubility and pH adjuster, 
Further, since these drugs are acidic or neutral, objectives of these preparations are not to improve skin permeability 
of bioactive substance through formation of ion pair, which is an object to use organic acids in the present invention, 
[0007] Means for Improving skin permeability of basic bioactive substances are known. For example, tapes combining 

4$ citric acid and isoproterenol hydrochloride in acrylic adhesives (JP-A-63-79820), and tapes combining organic acid 
and vinpocetine in acrylic adhesives (JP-A-5-25039) have reported. These preparations have problems such as irrita- 
tion in detaching and no sufficient effect for treatment in release of drugs. 

[0008] Means for combining drug and organic acid have reported as preparations for percutaneous administration. 
For example, a preparation containing organic acid and glycol In nonsteroidal antiinflammatory agent (JP-A- 

so 62-181226), and a patch containing alkaline metal salt of nonsteroidal antiinflammatory agent and free nonsteroidal 
antiinflammatory agent as well as stronger organic acid (JP-B-7-47535) have reported. These inventions relate to acidic 
drugs and not to basic drugs. Examples of combination of basic drug or its salt, C 2 . 5 alcohol, C 2 . g organic acid and 
C 16 . M carboxylic acid ester have known, but no use of organic acid salt is described. In WO 96/1 6642, patch preparation 
with a salt of basic drug containing organic acid salt Is disclosed, but the fact that organic acid salt increases solubility 

55 of basic drug salt in the liquid component having specific solubility parameter ranging from 7 to 13 (cal/cm 3 ) 1 ' 2 is not 
disclosed. In the prior known inventions, preparations for percutaneous absorption, in which basic drug In the form of 
salt Is dissolved in a liquid component to achieve percutaneous absorption of drug, have not known. 



2 



EP 1 170 004 A1 

Disclosure of Invention 

[0009] The present invention is contemplated to solve problems of the above-described prior arts. It is an aspect of 
the present invention to provide preparations for percutaneous absorption with improved percutaneous absorption of 
5 drugs by dissolving basic drug or its salt in a liquid component, as well as safety for the skin of the administration site. 

Brief Description of Drawing 

[0010] Fig. 1 shows solubility of oxybutynin hydrochloride as a basic drug salt in various liquid components. In the 
10 figure, open bargraphs indicate without addition of organic acids and closed bar graphs Indicate with addition of organic 
acid salt of the present invention. 

[0011] Fig. 2 shows solubility of fentanyl citrate as a basic drug salt in various liquid components. In the figure, open 
bar graphs indicate without addition of organic acids and closed bar graphs indicate with addition of organic acid salt 
of the present Invention. 

15 [0012] Fig. 3 shows solubility of ketotifen fumarate as a basic drug salt in various liquid components. In the figure, 
open bar graphs indicate without addition of organic acids and closed bar graphs indicate with addition of organic acid 
satt of the present invention. 

[0013] Fig. 4 shows solubility of tizanidlne hydrochloride as a basic drug salt in various liquid components. In the 
figure, open bargraphs indicate without addition of organic acids and closed-bar graphs indicate with addition of organic 

20 acid salt of the present invention. 

[0014] Fig. 5 shows solubility of nicardipine hydrochloride as a basic drug satt in various liquid components, in the 
figure, open bargraphs indicate without addition of organic acids and closed bar graphs indicate with addition of organic 
acid salt of the present invention. Proviso that a liquid component having solubility parameter above 13 (cal/cm 3 ) 1/2 is 
illustrated In the comparative example (comparative example 5-D or 5-F). 

25 [001 5] Fig. 6 shows skin permeability of patches of tizanidine hydrochloride as a basic drug salt using various organic 
salts. In the figure, close circles are a case using sodium acetate as an organic acid salt (example 6-A); close squares 
are a case using sodium propionate as an organic acid salt (example 6-B); close triangles are a case using sodium 
caprylate as an organic acid salt (example 6-C); and close rhombi are a case using sodium benzoate as an organic 
acid salt (example 6-D). Open circles shows a comparative example (comparative example 6) without using organic 

30 acid salt. 

[001 6] Fig . 7 is a graph showing the skin permeability of a patch using fentanyl citrate as a basic drug sait with sodium 
acetate and that of a patch using fentanyl as a basic drug (free) with acetic acid. In the figure, closed circles show a , 
case using fentanyl citrate with sodium acetate (example 7-A) and open circles show a comparative example without 
sodium acetate (comparative example 7-A). Further, in the figure, closed squares show a case using fentanyl with 
35 acetic acid (example 7-B) and open squares show a comparative example without acetic acid (comparative example 
7-B). 

[0017] Fig. 8 is a graph showing the skin permeability of a patch using oxybutynin hydrochloride as a basic drug salt 
with sodium acetate and that of a patch using oxybutynin as a basic drug (free) with acetic acid. In the figure, closed 
circles show a case using oxybutynin hydrochloride with sodium acetate (example 8-A) and open circles show a com- 
40 parative example without sodium acetate (comparative example 8-A). Further, in the figure, closed squares show a 
case using oxybutynin with acetic acid (example 8-B) and open squares show a comparative example without acetic 
acid (comparative example 8-B). 

Best Mode for Carrying Out the invention 

45 

[0018] We have continued extensive studies in order to solve these problems and found that In the patch preparations 
containing basic drug In the form of salt, when specific amount of organic acid salt is contained, solubility of drug in 
the liquid component, a base component, is improved through the formation of ion pairs, and the skin permeability of 
drug is significantly improved as a result of increasing a partition ratio into the skin, as well as showing safety to the 

so administration site of skin, and completed to solve the prior problems. We have also found that, in case of basic drug 
(free form), when specific amount of organic acid (free form) is contained in the patch containing the basic drug, skin 
permeation of drug is improved though the formation of ion pairs. Specifically advantageous effective organic acid salt 
is sodium acetate, and organic acid is acetic acid. As a result of our extensive studies, we have found that in case of 
a liquid component having a solubility parameter ranging from 7 to 13 (cal/cm 3 ) 1 ' 2 , solubility of drug isjncreased and 

55 skin permeability of the drug is improved. 

[0019] It Is an aspect of the present invention to provide preparations forpercutaneous absorption comprising a basic 
drug or its salt, an organic acid or its salt and a liquid component having a solubility parameter ranging from 7 to 13 
(cal/cm 3 ) 1/2 . More particularly, the aspect of the present invention is to provide the preparations for percutaneous 
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absorption comprising a combination of the basic drug salt, the organic acid salt and the liquid component having the 
solubility parameter ranging from 7 to 13 (cal/cm 3 ) 1 ' 2 , or the basic drug (free form), the organic acid (free form) and 
the liquid component having the solubility parameter ranging from 7 to 13 (cal/cm 3 ) 1/2 . 

[0020] Example of the preparations for percutaneous absorption of the present invention is preferably a patch, and 
5 more preferably the nonaqueous patch without substantially containing water. 

[0021] Compositions and forms of the preparations for percutaneous absorption of the present Invention are ex- 
plained as follows. 

[0022] Salt of drug used in the preparations for percutaneous absorption of the present invention is not limited, if it 
is a basic drug salt, in which the solubility to the liquid component having the solubility parameter ranging from 7 to 1 3 

10 (cal/cm 3 ) 1/2 Is increased in the presence of organic acid salt or inorganic acid salt. Examples drugs are hypnotics and 
sedatives (fiurazepam hydrochloride and rilmazafone), antipyretic antiinflammatory agents (butorphanol tartrate and 
perlxazole citrate), analeptics and antihypnotics (methamphetamine hydrochloride and methyiprtenldate hydrochlo- 
ride), psychoneurai drugs (chlorpromazine hydrochloride, imipramine hydrochloride, fluvoxamine maleate and sertra- 
line hydrochloride), local anesthetics (lidocaine hydrochloride and procaine hydrochloride), urinary system drugs (ox- 

is ybutynin hydrochloride), skeletal muscle relaxant (tizanidine hydrochloride, eperisone hydrochloride and pridinol me- 
sylate), autonomic drugs (calpronium chloride and neostigmine bromide), drugs for Parkinson's disease (pergolide 
mesylate, bromocriptine mesylate, trihexyphenidyl hydrochloride and amantadine hydrochloride), antihistamines 
(clemastine fumarate and diphenhydramine tannate), bronchodilators (tulobuterol hydrochloride and procaterol hydro- 
chloride), cardiotonics (isoprenaline hydrochloride and dopamine hydrochloride), coronary vasodilator (diltiazem hy- 

20 drochloride and verapamil hydrochloride), peripheral vasodilator (nlcatamate citrate and trazoline hydrochloride), drugs 
for circulatory system (flunarizine hydrochloride, nicardipine hydrochloride, benldipine hydrochloride and efonidipine 
hydrochloride), antiarrhythmic drugs (propranolol hydrochloride and alprenolol hydrochloride), antiallergic agent (ke- 
totifen fumarate and azeiastine hydrochloride), antfvertigenous drug (betahtstine mesylate and diphenydoi hydrochlo- 
ride), serotonin receptor antagonist antiemetics and narcotic analgesics (morphine sulfate and fentanyl citrate), and 

25 pharmacologically acceptable acid addition salt thereof. 

[0023] Further, examples of free forms of drugs are not limited and are basic drugs, in which the solubility to the 
liquid component having the solubility parameter ranging from 7 to 13 (cal/cm 3 ) 1 ' 2 Is increased by organic acid or 
inorganic acid. These include free forms of the above drugs. 

[0024] In addition, these drugs can be used alone or in combination with two or more drugs, or in any forms of drug 

50 with inorganic salt or organic salt thereof can be included. Amount of combination of these drugs depends on types of 
drugs and is approximately 0.1-50 wt% to total weight of the preparations for percutaneous absorption. In case of 
patch preparation for percutaneous absorption of the present Invention, drugs are preferably formulated in an amount 
ranging from 0.1 to 20 wt%, depending on total weight of composition of the adhesive layer, by considering sufficient 
permeable amount of drug and irritability to the skin such as flare as the patch preparation. 

35 [0025] Examples of organic acid or its salt used In the preparations for the percutaneous absorption are aliphatic 
(mono, di or tri) carboxylic acid (for example, acetic acid, propionic acid, isobutyricacid, caproicacid, caprylteacid, lactic 
acid, maleic acid, pyruvic acid, oxalic acid, succinic acid, citric acid and malic acid), aromatic carboxylic acid (for ex- 
ample, phthalic acid, salicylic acid, benzoic acid and acetylsalicylic acid), alkylsulfonic acid (for example, ethanesulfonic 
acid, propylsulfonlc acid, butanesulfonlc acid and polyoxyethylene alkyl ether sulfonic acid), alkylsulfonic acid deriva- 

40 tives (for examples, N-2-hydroxyethylptperidine-N'-2-ethane sulfonic acid (hereinafter designates as "HEPES") and 
chollc acid derivatives (for example, dehydrocholic acid) or water soluble inorganic salt thereof. Among them, C 2 . 10 
carboxylic acid or metal salt thereof is preferable, and more preferably sodium acetate or acetic acid. These organic 
acids or salt thereof can be anhydride or hydrate, and in case that the preparation for percutaneous absorption is the 
patch and the organic acid or salt thereof is used in the hydrophobic adhesive layer, the anhydride is preferable. 

45 [0026] These organic acid or salt thereof can be prescribed, by considering sufficient permeability and irritation to 
the skin as the preparation for percutaneous absorption, preferably at 0.01 - 20 wt%, more preferably at 0.1 - 15 wt%, 
most preferably at 0.1 - 1 0 wt%, based on total weight of the composition of the preparation for percutaneous absorption 
(adhesive layer in case that the preparation for percutaneous absorption is patch). Ratio of combination of the basic 
drug salt and the organic acid salt or that of basic drug and the organic acid are preferably 5/1-1/5 (molar ratio). 

so [0027] The liquid component of the present invention Is not specifically limited, if it has the solubility parameter 8, 
which is an index of lipophilicity, ranging from 7 to 1 3 (cal/cm 3 ) 1 ' 2 and is liquid state at room temperature. The solubility 
parameter can be found by referring with the solubility parameter of various substance described in "Polymer Hand- 
book" published by A Wiley-International Publication, or can be calculated by R. F. Fedors, "Polymer Engineering and 
Science", 14(2), 147-154, 1974. Among them, liquid paraffin (solubility parameter 8 = 8.1), isopropyLmyristate (8 = 

55 0.5), crotamiton (8 = 9.9) , triacetin (5 = 1 0.2), oleic acid (5 = 7.7) , oleyi alcohol (8 = 8.1 ), triethyi citrate (8 = 1 1 .5), silicone 
oil (8 = 7.4), propylene glycol (8 = 12.6), 1-[2-(decylthlo) ethyl] azacyclopentane-2-one (hereinafter, general term "py- 
rothiodecane" will be used)( 8 « 9.6) and diethyl sebacate (8 * 9.3) are preferable and two or more of these compound 
can also be used. In case of dissolving the basic drug or its salt in the liquid component, the process of powdering, 



4 



,,,2000 



EP1 170 004 A1 

agitating and heating with the organic acid or its salt is effective. 

[0028]- The liquid component can be formulated in an amount of 3,0 - 70 wt% In total. 

[0029] Absorption promoters which can be used are any compounds which have absorption promoter action in the 
skin. Examples thereof are C6-20 fatty acids, aliphatic alcohols, fatty acid esters or ethers, aromatic organic acids, 
5 aromatic alcohols, aromatic organic acid esters or ethers (these may be saturated or unsaturated, or cyclic, straight 
or branched chains), further lactates, acetates, monoterpenes, sesquiterpenes, Azone, Azone derivatives, glycerate 
fatty acid esters, sorbitan fatty acid esters (Span), polysorbates (Tween), polyethylene glycol fatty acid esters, polyox- 
yethyiene hydrogenated castor oil (HCO) and sucrose esters of fatty acid. 

[0030] Preferable concrete examples are caprylic acid, caproic acid, lauric acid, myristic acid, palmitic acid, stearic 

to acid, oleic acid, linoleic acid, linolenic acid, lauryl alcohol, myristyl alcohol, oleyl alcohol, cetyi alcohol, methyl laurale, 
isopropyl mylistate, myristyl mylistate, octyldodecyl mylistate, cetyl palmitate, salicylic acid methyl salicylate, salicylic 
acid ethylene glycol, cinnamlc acid, methyl cinnamate, cresol, cetyl lactate, ethyl acetate, propyl acetate, geranlol, 
thymol, eugenol, terpineol, 1 -menthol, borneol, d-limonene, isoeugenoi, isoborneol, nerol, dl-camphor ( glycerol mon- 
olaurate, glycerol monooleate, sorbitan monolaurate, sucrose monolaurate, polyethylene glycol monostearate, HCO- 

ib 60 and pyrothlodecane. Among them, lauryl alcohol, 1 -menthol, propylene glycol and pyrothiodecane are preferable. 
[0031] These absorption promoters can be prescribed, by considering sufficient permeability and irritation to the skin, 
such as flare and edema, as the preparation for percutaneous absorption, preferably at 0.01 - 20 wt%, more preferably 
at 0.1 - 15 wt%, most preferably at 0.1 - 10 wt%, based on total weight of the composition of the preparation for 
percutaneous absorption (adhesive layer in case that the preparation for percutaneous absorption is patch). 

20 [0032] The preparations for percutaneous absorption of the present invention are preferably patches, especially in 
case of patches, nonaqueous system preparations for percutaneous preparation without containing water. 
[0033] Examples of plasticizers of the adhesive layer of the patch preparations are preferably petroleum oil (such 
as paraffin processed oil, naphthene processed oil and aromatic processed oil), squalane, squalene, vegetable oil 
(such as olive oil, camellia oil, caster oil, tall oil and peanut oil), silicone oil, dibasic acid ester (such as dibutylphthalate 

25 and dioctylphthalate), liquid rubber (such as polybutene and liquid isoprene rubber), diethylene glycol, polyethylene 
glycol, glycol salicylate, propylene glycol, dipropylene glycol, triacetf n, triethyl citrate, crotamiton and diethyl sebacate. 
Among them, especially, liquid paraffin, liquid polybutene, glycol salicylate; crotamiton and diethyl sebacate are pref- 
erable. 

[0034] These components can be used with mixing two or more compounds. Amounts of mixing these plasticizers 
so based on total composition of the adhesive layer can be, by considering with sufficient permeability and sufficient 
■ coagulation power as the patches, 50 - 70 wt%, preferably 5 - 60 wt%, more preferably 5 - 50 wt%. 
[0035] Examples of lipophilic hydrophobic polymer used in the adhesive layer of the patches are styrene-isoprene- 
styrene block copolymer (hereinafter designates as SIS), isoprene rubber, polyisobutylene (hereinafter designates as 
PIB), styrene-butadiene-styrene block copolymer (hereinafter designates as SBS), styrene-butadiene rubber (herein- 
35 after designates as SBR) and acrylic polymer (copolymer with at least tow of 2-ethylhexyl acrylate, vinyl acetate, meth- 
acrylate, methoxyethyi acrylate and acrylic acid). Especially, SIS, PIB or blending of these two polymers and acrylic 
polymers are preferable. 

[0036] Amount of mixing these hydrophobic polymers in the adhesive layer based on total weight of the composition 
can be, by considering with formation of the adhesive layers and sufficient permeability, 50 - 60 wt%, preferably 1 0-50 
40 wt%, more preferably 15-40 wt% In SIS and PIB. Further, in acrylic polymer, these can be 1 0 - 98 wt%, preferably 20 
- 98 wt%, more preferably 30 - 98 wt%. 

[0037] Examples of adhesive additive resins used in the adhesive layer in patches are rosin derivatives (for example, 
rosin, rosin glycerol ester, hydrogenated rosin, hydrogenated rosin glycerol ester and rosin pentaerythritoi ester), all- 
cyclic saturated hydrocarbon resin, aliphatic hydrocarbon resin, terpene resin and maieate resin. Especially, hydro- 
ps genated rosin glycerol ester, allcyclic saturated hydrocarbon resin, aliphatic hydrocarbon resin and terpene resin are 
preferable. 

[0038] Amount of mixing the adhesive additive resin based on total composition of the adhesive layer can be, by 
considering with sufficient adhesive power as the patches and irritation to skin at removal, 10-70 wt%, preferably 
15-60 wt%, more preferably 20-50 wt%. 

50 [0039] In addition, If necessary, antioxidants, fillers, crosslinking agents, antiseptics and UV absorbers can be used. 
Examples of antioxidants are tocopherol and ester derivatives thereof, ascorbic acid, stearyl ascorbate, nordihydro- 
guaiaretic acid, dibutyl dihydrotoluene (BHT) and butyl hydroxy anisole. Examples of fillers are calcium carbonate, 
magnesium carbonate, silicate (for example, aluminum silicate and magnesium silicate), silicic acid, barium sulfate, 
calcium sulfate, calcium zlncate, zinc oxide and titanium oxide. Examples of crosslinking agents are amino resin, phe- 

55 nolic resin, epoxy resin, alkyd resin, thermosetting resin such as unsaturated polyester, isocyanates, block isocyanates, 
organic crosslinking agents, and inorganic crosslinking agents such as metal or metallic compound. Examples of an- 
tiseptics are ethyl p-hydroxybenzoate, propyl p-hydroxybenzoate and butyl p-hydroxybenzoate. Examples of UV ab- 
sorber are p-aminobenzoic acid derivatives, anthraniiic acid derivatives, salicylic acid derivatives, coumalln derivatives,. 



5 



2006^ ..p?/^?...™^..?.^^ FAX ^ +81353669? 



EP1 170 004 A1 

amino acids, Imidazoline derivatives, pyrimidine derivatives and dloxane derivatives. 

[0040} These antioxidants, fillers, crosslinking agents, antiseptics and UV absorbers, in total, can be mixed, based 
on total weight of compositions of the adhesive layers in patches, preferably 10 wt% or less, more preferably 5 wt% 
or less, most preferably 2 wt% or less. 

5 [0041] The adhesive layers having these compositions can be produced by any methods. For example, base com- 
position containing drug is melted by heating, spread on a release paper or a supporting material, and joined together 
with the supporting material or the release paper to obtain the patch of the present invention. Alternatively, base com- 
position containing drug is dissolved in solvent such as toluene, hexane or ethyl acetate, spread on a release paper 
or a supporting material, and after removal of solvent and dried, joined together with the supporting material or the 

10 release paper to obtain the patch of the present invention. 

[0042] As long as the adhesive layer of the patches in the preparation for percutaneous absorption of the present 
invention is constituted by the above composition containing the organic acid or its salt and the drug, the other consti- 
tutions and materials of each constitutional part of the patches can be freely constructed in any types. 
[0043] The patches can be comprised of the above adhesive layers, the supporting layer to support the adhesive 

*5 layer and the release paper layer provided on the adhesive layer. 

[0044] Elastic or non-elastic supporting materials can be used for the supporting material. For example, cloth, non- 
woven fabric, potyurethane, polyester, polyvinyl acetate), poly{vinylidene chloride), polyethylene, polyethylene 
terephthalate) and aluminum sheet or composite materials thereof can be selected and used. 
[0045] As long as the preparations for percutaneous absorption of the present invention are constituted by the above 

20 composition containing the basic drug or its salt, the organic acid or its salt and the liquid component having thesolubility 
parameter ranging from 7 to 1 3 (cal/cm 3 ) 1/2 t the other constitution and materials of respective constitutional parts can 
be freely constructed in any types. However, in order to dissolve basic drug or its salt into the base composition, better 
result can be obtained by powdering, agitating or heating the basic drug and organic acid or its salt in together. 
[0046] The preparations for percutaneous absorption of the present invention can provide superior skin permeability, 

25 less skin Irritation, superior content uniformity of drug or physical stability of base. 

[0047] The present invention is more concretely explained by illustrating examples of the present invention, but the 
present invention is not limited within these examples, and various modifications may be possible within the technical 
scope of the present invention. 

30 EXAMPLES 

[0048] In the examples, "%■ means percent by weight. 

Measurement of solubility 

35 

[0049] Solubility of salt of basic drug to the liquid component (liquid paraffin, isopropyl myristate, crotamiton, triacetin, 
oleic acid, oleyl alcohol, triethyl citrate, silicone oil, propylene glycol, pyrothiodecane, ethylene glycol and water) was 
measured. 

40 Example 1 

[0050] Liquid components, liquid paraffin (example 1-A), isopropylmyristate{example 1-B),crotamiton(example 1-C), 
triacetin (example 1 -D), oleic acid (example 1 -E), oleyl alcohol (example 1 -F). triethyl citrate (example 1-G) and silicone 
oil (example 1 -H) , respectively, 1 0 g, sodium acetate 0.1 g and excess amount of oxybutynin hydrochloride were mixed 
45 well in the mortar for 30 minutes. Subsequently, the mixture was transferred into vials and stirred at room temperature 
for 12 hours. The mixture was filtered using the filter and concentration of oxybutynin hydrochloride in the filtrate was 
measured. Results are shown In Fig. 1 . 

Comparative Example 1 

50 

[0051 ] Liquid components, liquid paraffin (comparative example 1 -A), Isopropyl myristate (comparative example 1 -B), 
crotamiton (comparative example 1-C), triacetin (comparative example 1-D), oleic acid (comparative example 1-E), 
oleyl alcohol (comparative example 1-F), triethyl citrate (comparative example 1-G) and silicone oil (comparative ex- 
ample 1 -H), respectively, 1 0 g, and excess amount of oxybutynin hydrochloride were mixed well in the mortar for 30 
55 minutes. Subsequently, the mixture was transferred into vials and stirred at room temperature for 1 2 hours. The mixture 
was filtered using the filter and concentration of oxybutynin hydrochloride in the filtrate was measured. Results are 
shown In Fig. 1 . 
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Example 2 

[0052] Liquid components, liquid paraffin (example 2-A), isopropylmyristate (example 2-B), crotamiton (example 
2-C), trlacetin (example 2-D), oleic acid (example 2-E), oleyl alcohol (example 2-F), tiiethyl citrate (example 2-G) and 
5 silicone oil (example 2-H), respectively, 10 g, sodium acetate 0.1 g and excess amount of fentanyl citrate were mixed 
well in the mortar for 30 minutes. Subsequently, the mixture was transferred Into vials and stirred at room temperature 
for 12 hours. The mixture was filtered using the filter and concentration of fentanyl citrate in the filtrate was measured. 
Results are shown in Fig. 2. 

10 Comparative Example 2 

[00531 Liquid components, liquid paraffin (comparative example 2-A), isopropyi myristate (comparatiyeexample 2-B), 
crotamiton (comparative example 2-C), triacetin (comparative example 2-0), oleic acid (comparative example 2-E), 
oleyl alcohol (comparative example 2-F), triethyl citrate (comparative example 2-G) and silicone oil (comparative ex- 
15 ample 2-H) p respectively, 1 0 g, and excess amount of fentanyl citrate were mixed well in the mortar for 30 minutes. 
Subsequently, the mixture was transferred Into vials and stirred at room temperature for 12 hours. The mixture was 
filtered using the filter and concentration of fentanyl citrate in the filtrate was measured. Results are shown in Fig, 2. 

Example 3 

20 

[0054] Liquid components, liquid paraffin (example 3* A), isopropyimyristate(example 3-B),crotamiton(example 3-C), 
triacetin (example 3-D), oleic acid (example 3-E), oleyl alcohol (example 3-F) , triethyl citrate (example 3-G) and silicone 
oil (example 3-H), respectively, 1 0 g, sodium acetate 0.1 g and excess amount of ketotifen fumarate were mixed well 
in the mortar for 30 minutes. Subsequently, the mixture was transferred into vials and stirred at room temperature for 
25 12 hours. Tiie mixture was filtered using the filter and concentration of ketotifen fumarate in the filtrate was measured. 
Results are shown in Fig. 3. 

Comparative Example 3 

30 [0055] Liquid components, liquid paraffin (comparative example 3-A), Isopropylmyristate (comparative example 3-B), 
crotamiton (comparative example 3-C), triacetin (comparative example 3-D), oleic acid (comparative example 3-E), 
oleyl alcohol (comparative example 3-F), triethyl citrate (comparative example 3-G) and silicone oil (comparative ex- 
ample 3-H), respectively, 1 0 g, and excess amount of ketotifen fumarate were mixed well in the mortar for 30 minutes. 
Subsequently, the mixture was transferred Into vials and stirred at room temperature for 12 hours. The mixture was 

35 filtered using the filter and concentration of ketotifen fumarate in the filtrate was measured. Results are shown in Fig. 3. 

Example 4 

[0056] Liquid components, liquid paraffin (example 4-A), Isopropylmyristate(example4-B),crotamiton(example4-C), 
40 triacetin (example 4-D), oleic acid (example 4-E), oleyl alcohol (example 4-F), triethyl citrate (example 4-G) and silicone 
oil (example 4-H), respectively, 1 0 g, sodium acetate 0.1 g and excess amount of tizanidine hydrochloride were mixed 
well in the mortar for 30 minutes. Subsequently, the mixture was transferred into vials and stirred at room temperature 
for 12 hours. The mixture was filtered using the filter and concentration of tizanidine hydrochloride in the filtrate was 
measured. Results are shown In Fig. 4. 

45 

Comparative Example 4 

[0057] Uquid components, liquid paraffin (comparative example4-A) Isopropyi myristate (comparative example 4-B), 
crotamiton (comparative example 4-C), triacetin (comparative example 4-D), oleic acid (comparative example 4-E), 
50 oleyl alcohol (comparative example 4-F), triethyl citrate (comparative example 4-G) and silicone oil (comparative ex- 
ample 4-H), respectively, 10 g, and excess amount of tizanidine hydrochloride were mixed well In the mortar for 30 
minutes. Subsequently, the mixture was transferred into vials and stirred at room temperature for 1 2 hours. The mixture 
was filtered using the filter and concentration of tizanidine hydrochloride In the filtrate was measured. Results are 
shown in Fig. 4. 

ss 

Example 5 

[0058] Liquid components, liquid paraffin (example 5-A), pyrothlodecane (example 5-B) and propylene glycol (ex- 
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ample 5-C), respectively, 1 0 g, sodium acetate 0. 1 g and excess amount of nicardipine hydrochloride were mixed well 
in the mortar for 30 minutes. Subsequently, the mixture was transferred into vials and stirred at room temperature for 
12 hours. The mixture was filtered using the filter and concentration of nicardipine hydrochloride in the filtrate was 
measured. Results are shown in Fig. 5. 

5 

Comparative Example 5 

[0059] Liquid components, liquid paraffin (comparative example 5-A), pyrothiodecane (comparative example 5-B), 
propylene glycol (comparative example 5-C), ethylene glycol (comparative example 5-E) and water (comparative ex- 

10 ample 5-G), respectively, 1 0 g, and excess amount of nicardipine hydrochloride were mixed well In the mortar for 30 
minutes. Ethylene glycol having the solubility parameter of above 1 3 (cal/cm 3 ) 112 (5 = 1 4.5) (comparative example 5-D) 
and water (6 - 23.4) (comparative example 5-F), respectively, 1 0 g, sodium acetate 0.1 g and excess amount of nica- 
rdipine hydrochloride were mixed well in the mortar for 30 minutes. Subsequently, these mixtures were transferred into 
vials and stirred at room temperature for 12 hours. The mixtures were filtered using the filter and concentration of 

is nicardipine hydrochloride in the filtrate was measured. 

Results are shown in Fig. 5. 

[0060] As apparent from the results in Fig. 1 - Fig. 4, solubility of the salt of basic drugs to the liquid component was 
so increased by adding the organic acid salt of the present invention. 

[0061 ] Further, as apparent from the result in Fig. 5, increased solubility of the salt of basic drugs to the liquid com- 
ponent by adding organic acid salt of the present invention was observed in the liquid component having the solubility 
parameter ranging from 7 to 13 (cal/crn^, and no effect was observed in the liquid component having the solubility 
parameter above 13 (cal/cm 3 ) 1 ' 2 . 

25 

Hairless mouse skin permeability test 

[0062] Dorsal skin of hairless mouse was peeled off, Dermal side was prepared for the side of receptor phase and 
set in the flow-through cells (5 cm 2 ) in which warm water at 37*C was circulated through the outer circumference. The 

30 preparation obtained in examples 6-A - 6-D and comparative example 6; examples 7-A and 7-B and comparative 
examples 7-A and 7-B; and examples 8-A and 8-B and comparative examples B-A and 8-B were strapped to the stratum 
corneum side. The physiological saline was used in the receptor phase and samples were collected at a rate of 5 ml/ 
hour by sampling every 2 hours for 1 8 hours or every 1 hour for 9 hours. Flow rate of the receiver solution obtained at 
each time was exactly measured, by high performance liquid chromatography, and permeability rate per hour was 

35 calculated, subsequently the skin permeability rate was determined by the following equation. Results are shown In 
Fig. 6 - Fig. 8. 

Skin permeability rate ( \i g/cm 2 /hr) = [sample concentration (up/ml) x flow rate (ml)) / application area 

40 

(cm 2 ) of preparation 

Example 6-A 
45 [0063] 



50 



SIS 


26.0% 


Hydrogenated rosin ester 


35.0% 


Liquid paraffin 


31.6% 


Crotamtton 


5,0% 


Sodium acetate 


0.4% 


Tizanldine hydrochloride 


1.5% 


BHT 


0.5% 


Total 


100.0% 



[0064] Tizanidine hydrochloride, sodium acetate, crotamiton and liquid paraffin were previously well mixed In the 
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mortar, and mixed with polymer component dissolved in toluene. After spreading on the release paper, solvent was 
removed by drying, and laminated with the supporting material to prepare matrix patch of the present invention. 

Example 6-B 

5 

[0065] The manner of Example 6-A was repeated except that sodium propionate was used as an organic acid, and 
other components and procedures were performed as same as in Example 6-A, 

Example 6-C 

w 

[0066] The manner of Example 6-A was repeated except that sodium caprylate was used as an organic acid, and 
other components and procedures were performed as same as in Example 6-A. 

Example 6-D 

f5 

[0067] The manner of Example 6-A was repeated except that sodium benzoate was used as an organic add, and 
other components and procedures were performed as same as in Example 6-A. 

Comparative Example 6 

20 

[0068] The manner of Example 6-A was repeated except that no organic acid salt was used and amount of liquid 
paraffin was set as 32.0%, and other components and procedures were performed as same as in Example 6-A. 

Example 7-A 

25 

[0069] 



SiS 


26.0% 


Hydrogenated rosin ester 


35.0% 


Liquid paraffin 


29.5% 


Pyrothiodecane 


3.0% 


Sodium acetate 


2.0% 


Fentanyl citrate 


4.0% 


BHT 


0.5% 


Total 


100.0% 



[0070] Fentanyl citrate, sodium acetate, pyrothiodecane and liquid paraffin were previously well mixed in the mortar, 
and mixed with polymer component dissolved in toluene. After spreading on the release paper, solvent was removed 
by drying, and laminated with the supporting material to prepare matrix patch of the present invention. 



Comparative Example 7-A 

[0071] The manner of Example 7-A was repeated except that no organic acid salt was used and amount of liquid 
paraffin was set as 31 .5%, and other components and procedures were performed as same as in Example 7-A. 

Example 7-B 



SIS 


26.0% 


Hydrogenated rosin ester 


35.0% 


Liquid paraffin 


31.5% 


Pyrothiodecane 


3.0% 


Acetic acid 


1,4% 


Fentanyl 


2.6% 
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(continued) 



-BHT 


0.5% 


Total 


100.0% 



[0073] Fentanyl, acetic acid, pyrothiodecane and liquid paraffin were previously well mixed in the mortar, and mixed 
with polymer component dissolved in toluene. After spreading on the release paper, solvent was removed by drying, 
and laminated with the supporting material to prepare matrix patch of the present invention. 

Comparative Example 7-B 

[0074] The manner of Example 7-B was repeated except that no organic acid was used and amount of liquid paraffin 
was set as 32.9%, and other components and procedures were performed as same as in Example 7-B. 

Example 8-A 

[0075] 



20 



SIS 


26.0% 


Hydrogenated rosin ester 


35.0% 


Liquid paraffin 


25.0% 


Crotamiton 


5.0% 


Sodium acetate 


3.0% 


Oxybutynin hydrochloride 


5.5% 


BHT 


0.5% 


Total 


100.0% 



30 [0076] Oxybutynin hydrochloride, sodium acetate, crotamiton and liquid paraffin were previously well mixed in the 
mortar, and mixed with polymer component dissolved in toluene. After spreading on the release paper, solvent was 
removed by drying, and laminated with the supporting material to prepare matrix patch of the present invention. 

Comparative Example 8-A 

35 

[0077] The manner of Example 8-A was repeated except that no organic acid salt was used and amount of liquid 
paraffin was set as 28.0%, and other components and procedures were performed as same as in Example 8-A. 

Example 8-B 

40 

[0078] 



SiS 


26.0% 


Hydrogenated rosin ester 


38.0% 


Liquid paraffin 


23.0% 


Propylene glycol 


3.0% 


Pyrothiodecane 


3.0% 


Acetic acid 


2.0% 


Oxybutynin hydrochloride 


5.0% 


Total 


100.0% 



[0079] Oxybutynin hydrochloride, acetic add, propylene glycol, pyrothiodecane and liquid paraffin were previously 
well mixed in the mortar, and mixed with polymer component dissolved in toluene. After spreading on thejelease paper, 
55 solvent was removed by drying, and laminated with the supporting material to prepare matrix patch of the present 
invention. 
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Comparative Example 8-B 

[0080] The manner of Example 8-B*was repeated except that no organic acid was used and amount of liquid paraffin 
was set as 25.0%, and other components and procedures were performed as same as in Example 8-B. 
5 [0081] As apparent from the results in Fig. 6 - Fig. 8, skin permeability of the bask: drug or its salt was increased by 
adding the organic acjd or its salt of the present invention. 

Industrial Applicability 

10 [0082] According to application of the preparations for percutaneous absorption of the present invention, drugs can 
be effectively absorbed into the circulating blood flow through the skin. In addition, side effects in the digestive system 
and adverse effects in the central nervous system occurred by rapid Increase of blood concentration observed in the 
oral administration can be avoided. Further, the preparation is extremely low Irritability to the skin and is especially 
useful as external preparations for percutaneous application. 

15 

Claims 

1. A preparation for percutaneous absorption comprising a basic drug or its salt, an organic acid or its salt and a 
so liquid component having a solubility parameter ranging from 7 to 13 (catem 3 ) 1 ' 2 . 

2. The preparation for percutaneous absorption according to claim 1 comprising the basic drug, the organic acid and 
the liquid component having the solubility parameter ranging from 7 to 13 (cat/cm 3 ) 1 ' 2 . 

25 3. The preparation for percutaneous absorption according to claim 1 or claim 2 wherein the organic acid or Its salt is 
comprised of at least one of C;>_ 10 carboxylic acid or its metallic salt. 

4. The preparation for percutaneous absorption according to any one of claims 1 - 3 wherein the organic acid salt is 
sodium acetate, or the organic acid is acetic acid. 

30 

5. The preparation for percutaneous absorption according to claim 1 or claim 2 wherein the liquid component is one 
or more compound selected from the group consisting of liquid paraffin, Isopropyl myristate, crotatomin, triacetin, 
oleic acid, oleyl alcohol, triethyl citrate, silicone oil, propylene glycol, pyrothiodecane or diethyl sebacate. 

33 6. The preparation for percutaneous absorption according to any one of claims 1 - 5 wherein the preparation for 
percutaneous absorption Is patch. 

7. The preparation for percutaneous absorption according to claim 6 wherein the patch Is a nonaqueous system 
patch without substantially containing water. 

40 
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Fig. 1 
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Fig. 2 
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Fig. 4 
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Fig. 6 



Skin permeability of tizanidine hydrochloride 




Time (hr) 
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Fig. 7 
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Skin permeabilities of fentany! citrate and fentanyl 
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— $ — Example 7-A 
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Comparative Example 7-A 
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Fig. 8 



Skin permeabilities of oxybutynin hydrochloride and oxybutynin 
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SODIUM ACETATE 



ICSC: 0565 



Date of peer-review: March 1996 

Acetic acid sodium salt 




127-09-3 
AJ4375000 



CH 3 COONa 
Molecular mass: 82.04 



TYPES OF HAZARD / 
EXPOSURE 


ACUTE HAZARDS / 1 
SYMPTOMS J 


PREVENTION 


FIRST AID /FIRE 
FIGHTING 


FIRE 


Combustible. 1 


NO open flames. 


Water spray, powder. 


EXPLOSION 


1 1 




EXPOSURE 


1 1 




Inhalation 


Cough. Sore throat j 


Local exhaust or 
breathing protection. 


Fresh air, rest. 


Skin 


Redness. 


Protective gloves. 


Rinse and then wash 
skin with water and 
soap. 


Eyes 


Redness. 


Safety spectacles. 


First rinse with plenty of 
water for several 
minutes (remove contact 
lenses if easily 
possible), then take to a 
doctor. 


Ingestion 




Do not eat, drink, or 
smoke during work. 


Rest 


SPILLAGE DISPOSAL | 


PACKAGING & LABELLING 


Sweep spiiied substance into containers; if 
appropriate, moisten first to prevent dusting. 
Carefully collect remainder, then remove to safe 
place. J 


EU Classification 
UN Classification 


EMERGENCY RESPONSE | 


STORAGE 




Separated from strong acids. Dry. 
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SEE IMPORTANT INFORMATION ON 
BACK 



http://www.inchem.org/documents/icsc/icsc/eics0565.htm 
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SODIUM ACETATE 


ICSC: 0565 


IMPORTANT DATA 


PHYSICAL STATE; APPEARANCE: 
WHITEHYGROSCOPIC CRYSTALLINE 
POWDER. 


ROUTES OF EXPOSURE: 

The substance can be absorbed into the body by 
inhalation and by ingestion. 


CHEMICAL DANGERS: 

The substance decomposes on heating, on contact 
with strong acids producing acetic acid fumes. The 
substance is a weak base. Reacts violently with 
strong oxidants. 

OCCUPATIONAL EXPOSURE LIMITS: 

TLV not established. 


INHALATION RISK: 

No indication can be given about the rate in which a 
harmful concentration in the air is reached on 
evaporation of this substance at 20~C. 

EFFECTS OF SHORT-TERM EXPOSURE: 

The substance irritates the eyes, the skin and the 
respiratory tract. 


PHYSICAL PROPERTIES 


Melting point: 324-C 
Solubility in water, g/100 ml: 47 


Auto-ignition temperature: 607-C 



ENVIRONMENTAL DATA 



NOTES 



ADDITIONAL INFORMATION 



LEGAL NOTICE Neither the CEC nor the IPCS nor any person acting on behalf of the CEC or the 
IPCS is responsible for the use which might be made of this information 



* IPCS, CEC 2001 



See Also: 

Toxicqlo£ical_Abbreviations 
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